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Abstract
Background: University based research is an integral part of many prestigious medical schools worldwide. The benefits of student-con-
ducted research have long been highlighted in the literature. This article aims to identify the insights of medical students concerning 
research training, including perceived hurdles in the way of conducting research, and the utility of a research thesis in acquiring a Doctor 
of Medicine degree. Methods: A total of 808 medical students at Jordan University of Science and Technology were selected by random 
sampling with a confidence level of 95%. A survey was constructed by a group of students through literature review and group discussions. 
The survey utilized polar and Likert scale questions to collect data from the students. Statistical inferences were then obtained through 
analysis of means and one sample t-test of the hypothesis. Results: A total of 687 students filled out the survey (85%). Analysis shows 
that respondents have a strong and positive attitude towards research. The respondents with past research experience constituted 14.3% 
of those surveyed. Those respondents identified the barriers faced by them during their experience. The students showed high degree 
of agreement that a research thesis should be a prerequisite for graduation with statistical significance of p-value ≤0.05. Conclusion: Mo-
difying the curriculum to include research methodology is recommended, and developing it to incorporate a thesis as a requirement for 
graduation may be advised upon further review.
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Introduction
It is now well-established that research is a corner stone of 
medical education; it has always been the platform upon which 
a well oriented physician stood to be an integral part of acade-
mic and applied medicine.1 
Previous literature has proposed that involving medical stu-
dents in research early in their careers is a long-term strategy 
for promoting health research.2,3 In Germany, for example, me-
dical students contributed to 28% of the publications in one 
institution, including first authorship in 7.8% of papers.4 In 
Croatia, 23% of undergraduate students have been involved in 
scientific research, with 38% publishing their results.5 
Furthermore, if the experience of doing research as a stu-
dent does not lead to a later career in academic medicine, 
a research experience can help in improving students' skills 
in searching and critically appraising the published medical 
literature, as well as obtaining skills to pursue independent 
research and publication.6,7
In Jordan however, the percentage of undergraduate research 
and medical student’s perception of it remain unclear. Another 
issue that is debated in the field of medical education is the 
integration of research as part of medical school’s curriculum 
or as a mandatory requirement for graduation from medical 
school.8
Jordan has been ranked as the country with the highest number 
of researchers per million people out of the 57 members of the 
Organization of Islamic Countries (OIC), with 1,927 researchers 
per million people in Jordan as opposed to an average of 500 
for the OIC.9 This number puts Jordan ahead of countries like 
Greece, Israel and Italy, and close to that of the United King-
dom and Ireland. That being said, Jordanian medical schools 
are lacking in terms of postgraduate research programs, such 
as a Master’s or PhD degree, translating to weak medical re-
search in the educational infrastructure. Furthermore, a public 
study showed a high tendency toward investing in research as 
a country,10 making biomedical research in Jordan not only an 
educational need, but a national issue as well.
The aim of this study is to assess the opinion of medical stu-
dents at Jordan University of Science and Technology as to 
whether a research thesis should be a prerequisite for Medical 
Doctorate degree, and identify the barriers students face when 
conducting research. The conclusions of this study are expec-
ted to aid decision makers in medical education to make an 
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evidence-based decision in improving the curriculum, suppor-
ting the already established literature on the significance of 
involving medical students in research activities.
Methods
This cross-sectional study utilized a structured, self-adminis-
tered questionnaire, constructed using Google forms. It is best 
described as a cross-sectional observational study design in 
that it was used to collect data from medical students at a 
specific point in time. The rationale for using a questionnaire 
to collect data was that it was the most efficient way to gather 
the data directly from students. The variables tested were in-
dependent, categorical variables, some of them were nominal, 
others were dichotomous, or ordinal, depending on the nature 
of the question. 
The authors followed the recommendations of the Strengthe-
ning the Reporting of Observational Studies in Epidemiology 
(STROBE) Statement in writing this article.11 The STROBE State-
ment checklist of items that should be included in reports of 
cross-sectional studies was adhered to as a guideline.
Participants were chosen by simple random sampling. The 
sampling frame were the registration lists, which include all 
student demographic data and contact information. The ques-
tionnaire was distributed in electronic format via e-mail to 808 
medical students at Jordan University of Science and Techno-
logy (JUST), first- through sixth-year, confidence level 95% with 
confidence interval of 3. The total target population count was 
3329 students; the number of students enrolled in the JUST 
Faculty of Medicine, from first- through sixth-year, in the acade-
mic year 2012/2013. It was distributed between April 15th - 30th, 
2013. Questionnaires were filled out by 687 students (85.0%).
The questionnaire used in this study was designed by a group 
of students using thorough literature review and through group 
discussion, under the guidance of the authors and a professor 
in medical education. It was validated by experts in biostatics 
and questionnaire construction. The survey was pilot-tested 
by 25 students for face-validity and comprehensibility before 
study commencement.12,13 Those 25 students were randomly 
selected to answer the questionnaire draft on paper. The idea 
of the study was explained to those students, and feedback 
was collected for format, clarity and filling time.
The questionnaire intended to poll the opinion of medical 
students at JUST about research as a prerequisite for gradua-
tion from medical school. It consisted of three pages with 20 
questions, English language was used considering that it is 
the medium of instruction at the faculty. Eight questions as-
sessed the demographic aspects of the participants. Six ques-
tions assessed the students' attitudes towards research. Six 
questions assessed the perception of barriers for conduction 
of research and whether it should be a prerequisite for gra-
duation. These last six questions were only for those who had 
previous experience in research (a question asked before this 
part). Those 5 questions utilized the 5-point Likert Scale,14 and 
were close-ended with possible responses including: strongly 
agree, agree, neutral, disagree, and strongly disagree; with 5 
as strongly agree and 1 as strongly disagree. The same applied 
to questions on their perception about research. According to 
our pilot study, the students needed an average of 5 minutes 
to complete the questionnaire.
Variable Frequency (total 687) Percent (%)
Mean age (years) 21.12 -
Male gender 380 55.31
Level of study (year)
   1st 
   2nd
   3rd
   4th
   5th
   6th
92 
155
160 
157
80 
43 
13.39
22.56
23.29
22.85
11.64
6.26
Jordan as country of origin 369 53.71
Public  secondary school 413 60.1
University grade point average
   Pass (less than 70)
   Good or very good (70 – lower than 80)
   Excellent or distinguished (higher  than 80)
80 
223 
384
11.64
32.46
55.90
Father’s educational level
   Master/PhD
   Diploma/Bachelor
   Primary or secondary school
267
316
104 
38.86
46.00
15.14
Mother's educational level 
   Master/PhD
   Diploma/Bachelor
   Primary or secondary school
97
438 
152 
14.12
63.76
22.12
Involved in extra-curricular activities 304 44.25
Table 1. Characteristics of Students who responded to the Electronic Questionnaire at Jordan University of Science and Technology
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The Statistical Package for Social Sciences (SPSS) version 20.0 
was used for all data entry and analyses.15 All descriptive statis-
tics were presented as proportions. Statistical inferences were 
obtained through analysis of means and one sample t-test to 
test the hypothesis. P-values ?0.05 were regarded as statisti-
cally significant.
Results
Six-hundred-eighty-seven (687) students responded to the 
questionnaire out of a total of 808 students received it. The 
mean age of respondents was 21.1 (SD 1.88). Males constituted 
55.31% while females only 44.69% of respondents, in contrast 
to the actual percentage of males at the JUST Faculty of Medi-
cine (48%), rendering males overrepresented in the study. The 
proportions of respondents from second, third and fifth-year 
levels of study were similar to their corresponding proportions 
at JUST, while first and sixth year students were underrepresen-
ted (13.38 and 6.26% compared to an actual 18.49 and 9.01%, 
respectively), and fourth year students were overrepresented 
(22.85% compared to an actual 15.0%).
Non-Jordanians constituted 44.69% of respondents from at least 
twenty different countries. Slightly less than two-thirds repor-
ted graduating from a public secondary school. More than half 
of respondents have a Grade Point Average (GPA) higher than 
80%. The highest proportion of medical students described 
their parents’ educational level as completion of a diploma or 
bachelor’s degree. Nearly 44% of respondents were involved in 
extra-curricular activities. These characteristics are summarized 
in Table 1. All the questions were accounted for and there was 
no missing data. The Google forms’ “make this item required” 
option was utilized in the majority of questionnaire items, but 
even questions that weren’t set as mandatory were completed 
fully by respondents. 
Analyses show that respondents have a strong and positive at-
titude towards research, as assessed using a 5-point Likert sca-
le. The mean indicated high agreement degree (around 4.5) for 
biomedical research as an opportunity to improve one’s scien-
tific knowledge and to develop critical and analytical thinking. 
With a slightly less degree, students highly agreed to associate 
physician success with respective research experience. With a 
mean of 3.4, students were in less agreement that research 
is time consuming on the expense of curricular studying. See 
Table 2.
The number of respondents with past research experience 
was 98 students (14.3%). These students were asked further 
questions to identify barriers they faced when conducting re-
search. There was a high degree of agreement with the barriers 
pre-specified by the questionnaire constructors with a mean of 
3.95. These barriers are summarized in Table 3.
The hypothesis tested was whether there is a statistically signi-
ficant effect of medical students’ opinion that a research thesis 
should be a prerequisite for graduation from medical school, 
at a significance level of alpha ≤0.05. To test this hypothesis, 
one sample t-test was applied to explore effect for the medical 
students’ attitudes toward research and whether it should be 
a prerequisite for graduation (test value 3 for five Likert scale). 
The mean was 3.89 with standard deviation of 0.75 and degree 
of freedom of 686. The one sample t-test statistic was 31.230 
(p=0.00) indicating that the mean of 3.89 is statistically signifi-
cant and we can accept the hypothesis.
Discussion
The results of this study confirm that, at the time of adminis-
tration of the questionnaire, medical students at JUST had a 
positive attitude about joining research activities to increase 
their scientific knowledge, as well as enhancing their skills of 
critical and analytical thinking. Students also expressed positi-
ve perceptions for development of a curriculum that includes a 
research thesis as a prerequisite for graduation. This indicates 
that students at the Faculty of Medicine at JUST are interes-
ted in research from a theoretical point of view, and comes 
in direct correlation with the institutional ranking as the top 
research university in the country. 16
On the other hand, results clearly show that the number of 
research participants does not meet the aspirations of the 
students, or the vision of the university at large to become 
a regional pioneer in research through promotion of research 
among its students. Taken together, respondents are positive 
about joining research activities, and it is the responsibility of 
decision making personnel at the faculty to take proper me-
asures in integrating research and possibly a thesis into the 
medical curriculum. The prospect of establishing a medical PhD 
program may also be worth consideration.
Limitations of our study include the notion that perhaps only 
students interested in research to begin with took part in the 
study, which may explain the 15% who chose not to respond as 
No. Items Mean Standard Deviation Rank Agreement Degree
  1
Biomedical research gives the medical student an opportunity to 
improve his/her scientific knowledge
4.53 0.65 1 High
  2
Biomedical research helps in development of critical and analyti-
cal thinking
4.53 0.63 1 High
  3
Involvement in biomedical research as a student consumes time 
at the expense of curricular studying.
3.41 0.92 5 Medium
  4 A successful physician is an experienced researcher 3.98 0.90 3 High
  5
Research should be set in medical school curriculum as a requi-
site for graduation.
3.81 1.00 4 High
Total Means 4.05 0.83 - High
Table 2. Responding Student Perceptions of Research at JUST
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No. Items Mean Standard Deviation Rank Agreement Degree
  1 Access to facilities such as laboratories and samples. 3.87 0.88 4 High
  2 Funding (finding financial support). 3.91 0.95 3 High
  3 Lack of research supervision and guidance. 4.01 0.94 1 High
  4 Lack of good support from the laboratory staff. 4.00 0.93 2 High
Total Means 3.95 0.64 - High
Table 3. Perceived Barriers by Medical Students to Conduct Research
being uninterested, and might lead us to interpret the results 
obtained as being an overrepresentation of the actual number 
of students who deemed research a topic of interest. 
In addition to results obtained about perceived barriers to 
conduct research by medical students, who strongly identi-
fied with the constraints set forth in the questionnaire, fur-
ther investigation may be necessary to highlight barriers as 
perceived by faculty and staff members themselves. Another 
issue that should be emphasized is a large student-teacher 
ratio which may render research activities impractical. Faculty 
may be unwilling to include students in research that may 
impede career prospects, or consume time at the expense of 
clinic hours.17
The present study was conducted in light of many purposes, 
among which is the increasing awareness of engagement of 
medical students in research projects to improve their acade-
mic and clinical reasoning It has been highlighted in previous 
literature that in many developing countries including Jordan, 
research is not a mandatory component of medical education,18 
and is largely under-represented even though such experien-
ces can have a positive impact on the quality of medical edu-
cation.2,3,19
Medical students in Germany, for instance, are obliged to write 
a research thesis to acquire the title of medical doctor.4 In a 
study by Ogunyemi D et al. in California, students were able to 
conduct and present a primary care research project as a requi-
rement of their medical training, and most students found the 
experience to be beneficial and positive.20 However, a study by 
Frishman WH. in New York found that although 97% of students 
felt that the research experience was a useful replacement for 
fourth-year electives, only 18% responded that it should be a 
requirement for graduation.13
This study has brought us to conclude that research initiatives 
by medical students at JUST may be insufficient, and that this 
likely negatively affects the quality of education at the faculty, 
as well as the overall scientific output from this institute of 
higher learning. Modifying the curriculum to include research 
methodology as a first phase is recommended, and developing 
it to incorporate a thesis as a requirement for graduation may 
be advised upon further review. The ten suggestions in Bo-
yor’s report for improving undergraduate education to make 
research-based learning the standard may serve as guidelines 
for future improvement in the university’s curriculums.21
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